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SECTION I 


_ DESCRIPTION OF MISSION ¥005 


Launch Couples II, Pad 3, at 19002 on 25 February 1964. 


The satellite vehicle consisted of the Gambit Camera 


seas of cay events: 


ee 
| | “Wominal (sec) 
Booster Engine Cut-off 4.28.45 
Sustainer Engine Cut-off. : 271.37 . 
Vavuler Enuime. Cut-off: | 288.30, 
Atlas/Agena Separation © 290.90 


Agena Ignition oe = 2 359.00 
Agena men Cut-off _» $99.20 
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_ a ree 
. The satellite vehicle (ocv) achieved ; an orbit with’ the 







¥ following parame tere: 






.'* Nominal ——s_ Actual 






‘“Inclination (degrees): _ "95.8. eae $5:603 






Period (minutes) 98. &2 -  ge.37% eee 






Apogee (nautical miles) “122.32 .  . 128.40 
Perigee (nautical miles) «94,16 Pon 95.30 | 






Eccentricity oe ae “004097 © 









At Lift-off, “4,280. feet of Enbteahs Type 4BEOK film, ‘plus 







“200 feet of Eastman Experimental Type 3703 color fila, was in” | 


“the: supply spool. This amount was sufficient for full oper: 





ational, “Re, and fun-out use. for at least four days! operation. 






‘The ates Lonel objectives for Mipeion ‘4005 were to obtain 






operational photography over a: two-day period, with option for — 






a third-day activity. if venicle operating conditions warranted 










puch a denistca and secondly. to stress system performance 


evaluation, investigate probleia ‘areas, arid verify a five-day 






. operational capability. ‘Mission 4005 was conducted in the 






| full. system design mode: under ocv control, with full ah ae . 







Cae ee capability. Recovery of ‘the. re-entry capeule | was ae 






complished using the primary ocv system. 






Primarily due to an anomalous. yaw condition which | 





after Rev tide no useful operational Photos 
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Miggion 4005. Targets ‘programme’ for Revs DOs and DOS . were 
not obtained, due mainly to an in-track. positioning error | 
caused by an inaccurate ephemeris derived from Rev 1 tracking . 


data. The: circums tances surrounding both of these anomalies 


Ss, 
















are outlined below. 
EARLY EPHEMERIS INACCURACY ° 
: The vomeene Console located at ‘tne Thute tracking. etation 
was inoperative during the firet several revs. of Mission woos. 
EOF this reagon, the decision was. Nada: to load the day one. 
flight program into ‘the giteiitve on Rev 2 (using the ephemeris 
generated from Rev 1 tracking data), since: the normal lead on 
Rev 4 (using an ephemeris generated from Reve 1 and 2) trea: 


‘Thule would probably not be possible. The Rev 1 ephemeris. , 


$8 


‘had a period ineceuracy, in excess Of ten seconds; thus, an a 





_ in-track positioning error of over one. hundred niles. affed 


the photography obtained on Reve % and Ss. A new progres, 


on epecki sy data from the firet three reve, was loaded on 









# 


Rev 6, and removed ‘these in-track errors beginning wi 


‘However. a combination of uncertain ephemeris due. to 









nian araes and photographic amear due to wahhole yen, ee 


use ‘for She reneiader of the mission. 


dan pionnn, : - = 


: 
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; Bo . a 
inertial platform might still be cag&y_in the roll mode. It. I 
} 


+ was decided to send an “uncage" command the satellite on 


KODI pass 2, considered safe as the comand Would be redundant 


aS ES SERA Scans 
a 


in the event that telemetry was in error and thQ& inertial plat- 


“gent on 








form was actually uhcaged. The "uncage" command 
KODI 2; later analysis of additional tele i os obtail Sa Gattis 
ocv maneuvers. weveaied that the "uncage”” gommand want Mo KODI 2. = 
had indeed. probably been unnecessary an ) therefore redun\ ant. A 
The alarming telemetry indications vesdived prior to Rev- \ | 
were ascribed to difficulties with instrumentation and telel 
ee data transmission to the Satellite Test Center (STC). | 
Beginning with the Rev § tracking radar fit, an anomalou ly | 
high drag of the ocv was. observed. Discussion of ‘this anomaly 5 be 
considered the effects of error and magnetic storm indications| | 
‘but. the telemetry was interpreted to indicate that the 9Cv 
control ayecen: was probably operating normally, with: a some- 
what higher ‘think nora] expenditure of control gas. Rapidly” 
, | rising drag factors derived a tracking. radar data. subseque i 
a oe oo prescribed that if ‘ioral SonErOY yatah Gparatlon Yu 
| 


indeed, the case, a small but increasing leakage ‘of control 





in the forward direction could be the cauée of the. observes 
- anomalous ‘drag factors. After Rev 14, when the Rev LB trap king 
“data was fit, a wee factor three times normal “was deriv 
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to Rev 34, ese lened eecorayy, rev. Therefore, -Planal g was 












Rev 18. The pia became a séciw ion upon pees neta re) 






tracking radar data fit, which implied: a drag fact 





normal. 






e 2 


about & degrees eo rev. Two hypotheses were the 









and roll, but the syrocompassing 160p wa 


was free te drift in yaw. 
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46, 


fected either. 


Late on Rev 17, control engineers discovered that the 
“uncage" command sent on Rev 2 would indeed open the gyro- 
compassing loop in the yaw axis. Under such conditions, an 
ocv (with no gas leak) would fly with the drag observed if the 

yeu rate were of the order of 5 degrees per Rev. A "fly forward" 
command would probably close the gyrocompassing 1085 again; thus, 
it was decided not to recover on Rev 18, but to proceed to 


' normal recovery on Rev 34. The "fly forward" command was sent 


on Rev 18, and within two revolutions a normal ‘drag factor was. 


indicated by the tracking radar data. Unfortunately, the film 
supply had been wrapped up on Rev 17, and no further photography 
could be obtained on this miasion. - 


ne SECOND-DAY OPERATION. AND RECOVERY 


The orbiting payload and OCV were , extensively exercised . 





on the second day with very good attitude control indicated by 
both tracking and telemetry. On Rev 22, the environmental door 





__ failed | in the ” open® position; otherwise, ‘the sepond~day 
operation was niutnad, . 

Excellent precision in fe~entry was obtained undas OCcV 
oe and pitch down bag: dash a 


pominal. & 
8 + 





Recovery was completely. 
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SECTION II 


FLIGHT PROGRAM 


A. Performance of the Command System 


‘ 


l. The comand loads generated and sent to the 


> 


vehicle which contained camera operations with film in the 


camera and the environmental door open were as follows: 


a. Command message 102 contained Reve 4 and 5. | 


we 
operations based on Rev 1 tracking .ata and generated from 
the preplanned nominal target tape. coe a ee 


be Command message 103 contained Revs 2 one 
operations based on Rev 3 tracking data and generated from a 


target tape from the’ Rev 3 STL/ CART programs plus: fakes. 


c. Command message 105 contained ‘Revs: 8 and 9 


ir 


operations based on Rev 5 tracking data and generated ft 





e. . Command meseage 108 contained: ‘Reve 


Approved for Release: 2018/09/11 C05103023 








and the GE “GMINT" Command Generation Program and, in a few | 


2 ‘Approved for Release: 2018/09/11 05103023 2 


. Via BYEMAN IOP-SEERET © GAMBIT 





( ontrols Only 
PERFORMANCE EVALUATION TEAM 


PORT NO. 8005/64 


3. A number of discrepancies, mostly minor in 
nature, occurred in the commands generated during the course 
of Mission 4005. Some resulted from slight differences in 


interface between the STL Mission Profile Generation Program 4 


& 


cases, resulted from some incompatibility between the preplanned, 


or “hand-spec™ program, and GMINT. These discrepandies are 
seneeardy flagged by GMINT as “INSUFFICIENT TIME TO ROLL" -re- 
mark8, and may involve times from -1 second to several seconds... 
The following discrepancies were re} orted by the Command Genera- 
tion Unit at the Satellite Test” f ter, and were observed to 
have the following effects: " 

Rev Dos Frame 5: Although flagged as insufficient time to 
roll, this prebies involved insufficient time for the stereo - 
mirror to move from the. ari position to the forward position 
between atareo pane Seay -6 seconds separated camera off 


fros camera on; therefore, approximately 3. 8 seconds of mirror 


OVE mean ty including settling motion, was recorded. in..the.frame....____ x 


A major degradation of this frame would have occurred, had ac- 


one photography ‘been obtained. 
Frame 6: Roll motion was not clearly detectable at 





oe the , beginning of the frame, but would have been well within 


start-up transient. 
15: ‘Approxinately 165. seconde of peut motion 
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Camera atart-up transient. 


Rev DO8,-Frames 7 and 11: Roll motion was present for less ~ 


than one-half second in both cases. No effective photographic - 





degradation would have occurred. : 
Rev DO9, Frame 11: No roll motion was detected. 


Rev D10, Frame 5: Roll motion was observed for 2 1/2: 
into the frame. Major degradation of this photograph | 
have, occurred, had acceptable images been obtained.;,. 


Rev D1O, Frames Lr 9 and 14%: .Roll motion detected ‘for one- 


fifth second or less. 


Because of the poor condition of the cstoerepnie isiages. due 


to smear, the above times, are approximate to perhaps. ten to 


fifteen Kecent: 


4. It was noted in the above cases that distort 


of the image was ma more severe in the case of 


ment than in the case of roll motion. Although» ne 















TO MOVE MLRROR", be included in the. GE : Program $0 


event could not aria be. s overlooked. 
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- 


_B. Geopositioning | 3 | | 
2. The geopositioning phase of the PET Evaluation 
consisted of a comparison of the true. Voces ton of the photo- 
graphic frame with the predicted position. ‘This was done for 
the majority of frames having recognizable map details. 

2. Photographic Bench Marks (PBM) were used to. lo- 
cate the photographs. The PBM are identifiable cultural 
features such as highway and railroad intersections, bridges, 
centers of towns, etc. where te wel ue was available, | 
natural features such as shore line indentations, emall lakes 
and topographic features were used. No frame outlines were 
used in aevetou as becieed ticning data. | 


3. PBMs were impoesible to locate for some frames 





having usable terrain detail. These areas were in desert 


See eee ees woes : one pm taen TEES Se ars ae acs “e saci 
woes “3 4 - : Sale scant ab es 
2 


regions where the charts could not portray the actual natural 
features. These same areas were devoid of recognizable 
saltunal features. The quality of the photography due to ; | 
vehicle attitude prevented -the recognition of the detailed ane 
cultural features. The oblique appearance of the photography : 
\made identification difficult in areas at featureless terrain. 
Considerable more time was peanited: to searcli ‘for photographic 


“map-matching positions than on previous missions because of the 


« 


deviations from predicted locations. 
The centerline of each plotted frame was obtained 
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measurement and phote ecale factor. In these arent, whi re | 
two PBMs were selected, the centerline. was obtained. by econnectin 
the two computed points. This was placed on the elec 
The density and accuracy of the MLD detail. had a bear 
accuracy obtained ‘on the dorld Geodetic § System. 


factor for each seriea of charte ia listed on the da 





The time words were aiffioult to read 7 





of time. 
jority of cases. A fourah generation. print was’ used : a 
positioning effort at ACIC, and it waa impos 
time track on Rev 5, on the last half of Re 
and 16. Rav 9 was read on material at the ssauth Tent S 


mise~distance. ; 
6. The rains am, an 


shown in the saiaas Data Sheete. AL TROUEN: 









to the vehicle nanie line. for example a. 








means the actual sk sonal Oe is. A. | lems 
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7 
A 


a 
a 


the’ calculated po@ition. For stereo pairs, @ PBM common to 





“both frames was selected, if possible.< 
ot Ts Ninety-five PBMa were located on the photography. 
Thirty were not used due to lack of a readable time track. The 
crog@s-track and in-track migs-distances are related to the 


camera mode of operation and vehicle attitude. The plots ob- | 








tained evaluating Miseion 4005 confirmed attitude difficulties - 
in the vehicle. Typically, ate looking shots missed to the 
east. The ‘amount of miss was dependent upon the Gegnee of ros} 


associated with the particular burst. In-track errors vary 





somewhat and confirm a aancineay increase in drag. Due to 
the short time period allocated to the ‘preparation of this 
nepgrts it was impossible to isolate any bias in either the 
vehicle attitude or the Jephemerie: Separation of the coupling 
effects generated by an unstable condition in yaw was not at- 
tempted. The geoplots do support the theory that, auch a@ con- 


dition did exist. 
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SECTION III a 
PHOTOGRAP PHIC CHARACTERISTIC EVALUATION SURNARY 


(SPPL Report fo. 101- 1-22) 











remarks : a is 
: A. An unusual amount of lint and foreign pa 





W6re present on this film. 


8. Random pinholea, minor scratches and “abrasions 
ware noted through the Miseion. : 


C. Titling waa generally good 5 a fey ine 


‘ 


noted. where eves was flaking. | a oe ie 


dD, 






2 1/4" 2 7/8", 3", and 3 3/16" from ‘the ‘leaed, edge - 






film. 






11/2” from the non-ti tidy age” 






3 1/8" from the non-titled, edge. 





from the hon-titled oda. These. 
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SECTION IV_ 


¥ 


oe ee CAMERA SYSTEM OPERATION 

A. Film Trenspors : a 

There was no malfunction observed. The atarting 

transients were. exceptionally short. The stopping distances 
were about half that observed in previous. missions. ‘The actual 
etaus values of film velocity measured in the 1/20th second 
time bits were within 1/2 percent of ‘Phat ceananced. However, 
the local velocities varied at times: beyond tf 4 percent of that 
commanded. The effects on thd image quality were ‘obscured by 
the yeu error ‘effects. | e 


B. slit Auality 8 _ ae 


“Hinua density streaks due to dirt accumulations ix the 
“fooad plane slit were fewer than any other mission. There yy 
a slight increase in number toward the é¢nd of the mission. The 
fiducial lines appeared to the eye to be different in. ‘degree of. 
sharpness from one pide of a frame to the other. Edge traces : 
made across the Lines ‘did not. show any appreciable change in. 
sharpness of edges. The line nearest the time track ican 


less sharp than the other. side. The yaw slit areas w 


met: ‘whanehted as in other missions. The sige the y 
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Z C. Time Track <a , ° 
The:time track in ‘this c&mera consisted of an inner . | 
1/20th second time-bit track, with the time word every 0.8 


¥ 


seconds, and an cates time track consisting of a sseinueds 
500 bits per second without a iy eee ae This is the firat . 
usge_of the 500 cycle time trick. Both tracks appeared to be. 
considerably ‘out qf focus. Previous payloads had time. tracks 
whose, bate had distinct edges ‘and sharp corners. The density 
of the 500 cycle track was about half that of the 20 cycle 
track. |, There may be a trequenty. woduletion effect on the neon 
- bulb in the 500 cycle track. The lowered deneity of this track” 
made it very sensitive to film avioasding level. During pris 
mar’ processing, not enough density is developed to survive 


Eau the second generation duplicate. Time treoks which 


have ihdergune intermediate processing are. barely” visible in ee: 


this dupe. 


‘D. "Curleycued" = 2 A 


The half-moon or comat-shaped eval ‘hich have tne 
habited previous payload records were sbeent from this res 
The “wobble” roller used,in the "bucket* prior to the takeu 
cassette had been suspected of causing the markings, the 
teflon coating previously ‘used was replaced by | a ; 


in this takeup . 
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E. Re-Eg Vehicle 


interior of the "bucket" was cleaner than any 


t 


gion. However, metal curlings were observed trapped 





other 





in vices. The removal of the takeup cassette was. easier 
Ahan any other mission. . - . 
P Processing and baeeeune . | 
At the time of this report, the processing summary 
had not been rece{ved from the processor (6 March). It is. 
a | known that most of the ‘processing was done at the Intermedfate ms 
| level with some at the Full and more at the Primary. level. Paes 
| Thia was effected by the predominance of fresh. snow cover 
a whose effects require more extensive analysis. Due to the 
prtentendiag effects of snow cover, imagery was obtained at 
§ — 0° "Sun Angle and normal densities obtained at 3° Sun Angle. 
Predictions of such exposures indicated a Full ‘atop under~ 
exposure at 3° Sun Angle. Mission densities appear heavy by 


one-quarter to one-half photographic stop. 





G. Film Footage _ . ; - ‘n 
Excellent film footage information was provided the 
processor, permitting him to preplan processing levels for 


a as. the mission. Approximately 1213 feet of blank film (wrap-up) 





was introduced at appropriate places during some. passes. At ra 
the end of each pass, about 12 feet of blank file is drawn 
- through the camera. sneqs periods peraitted a ss a of pro- d 





Approved for Release: 2018/09/11 C05103023 





% 


if e, ¥ Fi 


































_|a pproved for Release: 2018/09/11 C05103023) 





Handle Via BYE 
Controls Onky 


PERFORMANCE EVALUATION TEAM 
REPORT NO. 4005/64 © 


RET - GAMBI 


cessing level more appropriate to the next exposures. 
12-13 feet appears to be a emall price to pay to insure 


correct processing level for a high erenet acuity phota 
recce system. 
H. Photographic R&D > 
a. CORN Targets: One ground target. was obscured ; 
weather; the second ground target was not identified 
the mtibagmliie BLACKBIRD was flown but ‘ROE ; ebt 
rr the photos: of St Louis ais to the error in pointing indg 
by the large yaw error. ) ep eae ncxascnaey daideee i 
b. Rev ll, Suni Ype Experiment: Photos were ta 
starting at a -2° Sun Angle progressively -to a 19° son Angle 
to determine image quality at extremély low illumination con 
ditions. Of the eight chotens the last five had 100 pe 
cloud cover. The first photo had no visible imagery. 
second, at a 0° Sun Angle, had faint imagery. — ‘The th 
normal densities at 3° Sun Angle. With fresh snow cover ati 
1/250th second exposure, this system can obtain normal 
ties at 3° Sun Angle on 440% emulsion. a Ls 


1 
i 


| c, Rev 12, Illumination Experiment: Phe os oe 
taken fron about 15° to 70° Sun Angles over the. At 
The intent is to use the average water eta 
tone rargee in each photo.” Measurement : 
ties are diameter densitometer ape tt 


Sun Angle should reveal the gener 
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\ 
versus Sun | perrr curve for satellite alifhtie. ‘peel ionsy 
published curves now used for exposure determinations show a 
constant level of illumination: from about 40° to 90° Sun PAELOR 
The large area densitometer is used to average out sea tone 


fluctuations. Accumulations of Buch 


the Sun! . J1lumination | versus Sun ‘Angie irve. . Present indi- 
cations are that the illumination value continues to rise in. 
the 40°-90° Sun Angle region instead of being constant. Of the . 


seventeen photos taken, nine had 70 percent or more cloud cover... 


3 
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SECTION V 


SUMMARY OF OBSERVATIONS rst 


a RE SRP PREP RE 


Gambit System Mission 4005 was launched from Point Arguel f 
on 25 February 1964. A nominal orbit was achieved, with veh 3 
altitudes over the area of interest ranging from 95 to 100 
Beginning with Rev 2, the satellite vehicle experienced 
free drift condition ig yaw, due to an open, gyrocompassing 1 


/ 


in the yaw axis. Yaw angles ranged from 3-4 degrees on Rav Le 


to an estimated 40-45 degrees on Rev 16. Photographic smear 
was noted at a minigum of 12 feet on Rev 4, and reached wal a 
in excess of 100 feet during the mission. 

Reve 4 and S camera programs weré carried eae eata ce 
an incorrect early ephemera. resulting in in-track errors of 
over 100 miles on these two Revs. © ‘Fe 

As a result of the above conditions, no Sctiaaiad ine | 
telligence information was derived from this nission. 


The command system operated generally very meen 


command generation. 
Results of map-matching the photography . 
with the calculated attitude anomalies, 
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errors caused by the non-linear drag condition experienced 


by the satellite vehicle. do stereo pairs were acquired 
after Rev 4. . 

The camera payload operated very wall; ‘with considerable 
decrease in the length of. starting transients compared be 
_ previous missions. Film velocity was generally within L percent 
of program. A slight out-of-focus condition was ‘noted in the 
cine. Cracks a few densitysstreaks caused by dirt in the camera 
elit were noted, but ecratches formerly caused by a "wobble" 
roller were no longer in evidence. 

Recovery on Rev 3% was nominal and precise, utilizing : 
the Orbital Control Vehicle's primary recovery system for the 
first time in this program. - 


ty 


4% 
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Best Film Velocity 
herenmis in./sec. ire 
Long ror /CrabOblig 


61 25N [159 O8E [61 25N | 2.46 7dgl2.4800*] 0° | 1.5) 40.4 


Ayuo $}01}U05 


NWW3A@ BIA @/pueH 


56 O6N (156 S50E (56 O5N (156 50E 2.3011 [2.3060 5°F] 2.0 40.4 


‘ 


156 27E 455 OG4Nn 2.2783 §2.2850 (15°A;1.5}$41.1 


% 


‘ote: *) Film vélocities measured|were within 1/2 percent of 
|i gomman@ed velocities; therefore, dnly a sampling is 
|registered on these sheets. 
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Rev DOS 
Acc. Density Brightness Sun Mi Cloud 
to Tosta[omes | tener | an “s 
001 S724 92 | 30.8 1.92, 
@ 002 Le20) 190°) 31.4 15.68 0.00 
003 1.30] 1.9% | 31.4 16739 . 8.00 
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a 
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System Command 
Acc | Time Time Position 
NO. Sec Sec a 
Deg. Min | Deg Min Deg Min 
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